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^l^(Hierachical) ^21- ^ ^S.^) *fl5.e|^*HH 3.^ ^#^2}<y 
4 #3.^ ^Bl^l^ ^ ZL ^el^l^ofl ^ 

#7] #3.^ °d#^5}o] ^-S-g- ofls.^ ^ 0^)0] ^o>o| <5>^*l<y-(Vcc/2)efl l §5. 

5. 3 
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^o]Ei <^#^ eKl^g; ti>5L^l nfls.e]^l ^ n. sel^l^ 
{SEMICONDUCTOR MEMORY DEVICE HAVING HIERACHICAL DATA INPUT/OUTPUT LINE AND METHOD FOR 
PRECHARGING THEREFOR} 

£ 2^ ^2fl2] nflasl -i cHeflo] ^<a-(Vcc)^l *1 WRITE-READ 

H 4^ ^ o,]^^ ^ o^eilol ^<a-(Vcc)^l ^>S^<y-(Vcc/2)^ £^^1 

*1 WRITE-READ Ef<y^ ^3]-2|-^£ 

£ 5^ <^H1 rc}-g. E)£L^^ a]o] ujEe^o]^ ^#^e^<y^ 

£ 6£r t^^l ^1 oflofl 4^ S. 3^1 WlEEl-O] Aj]^oB^( 100 )o^ ^-Afljq^l- 14 
S. H&|*}*1^ WlEs]-Ol AjA^o] Pl^nfl*]7} A l t2^1 M-Hl-^fl 
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10, 100: a|Ee}o] 4fl>^ = 12> 10 2: £%J<*d«|7l 

14, 104: 3.^ ^#^£1-^ 

16, 106: 3.^ ^#^5^-^ ii^SS 

18, 108: ^#^^^1 S^^It 20, 110: b^e =5^-0]^ 

22, 112: bJ^SIt 

24, 114: ^ #3.^ < ?J#^2^ < a €^^5. 

26, 116: &^<*5. 



<16> ^l^(Hierachical) ^ ^£.3^*1 ^ ZL SBl^l« 0 >^ 

H ^t^^W ^S.^ ej-^l^r Sel^l^ »VS.%\) ^ a. 
^ ^14. 

<17> o.^ aVE^l #*]^ A ^ 31 o] e| 1- ^ ^>7l 3}fifl f-^-^ o.^. Ajl 

7l#o] f ^.S. §1-711 ^Cf. ^i^S* ^51- A] 71^ 7l#-g- 1990V1 10 € 
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9<£x}3. *7H^ ultf^ ^ 4, 962, 32431 °fl 7 flAlsM 5^. u]^-^ 4,962,324 

Ji^r i^W>o] ^"HfloflAl #^-^1 ^Sj-A]^ fj\. JLi SRAM tflolEi Ajl^l ^S-^- 

*IH1^ ^^^-i: ^5.-1=. *>H.S, #^o] ^.3^ ^-EfloflAi z\]o]b\ 

# #^*>5.^- *><*| VCC S^T VSS iiOj^ofl 7 0 V^V Afl^ofl^ §^ S f 7flX|e}jL $X^-. 

<is> 1&£*H ^lS^^m ^^^>7l 3*}^ tflolB] °g#?H 

^^^.S. °1^H*1tt b^e ^SIM^ ^^cf. h^e ^3H^ ^ ^sj] cflol 
Bi ^#^5^-010] ^^%1^>1- ^-*fl tfJL ^S)^ 5L5g <g ^#BK14 #5.^ 

<19> s.^ i (Stack Back) ^S^l ^hE^ll *HS.iM#*lfe £)-E.h}-o}-4 S £ q]o}t\ 

B}<y <8-ol Jg-^tb U-^-S. S-^^olE-l <^#^ 2**1 W c-flol 

n*]s\JL, 4^ 7fl£] 2. el € <HeJM «<3a.« *Hs.el € 

<H3H = ^ 1}fii «fl^4. ^Hr^ ^ ^eflo] -g^s- 

Zj-ijvg. ^ 7fl^Sl ^ Ir^S-jjL ^5l5lJl, ^-Bl^ ^ 7fl^ ^ AA^r 
^Bl^ C-flolEi <y#^ B>o] ^-s-ofl ^^S)J1, S-^C-llolEi <^#^ E}°1 

AA£r ±^ 7fl^ ZLf-^1 4 7fl^l #5.^ Cflol^ <^#^ El-o] ^E-ofl 7j7\ o^^Cf. 
<21> ol^Tfl HHBj B>o] ^5H£ CiHEi B>Ol ^-S-o] ^0.3. 

ti>£^ll ^3.5^*1 °1^ t-Ho]E| B^S^o] HBl^l ^17> cfl^^ ^-7^ 

S^Ji -^7fl»l^ ^-2000-0045352 Jl^l 7flAlsl<>| , ^7) ^-7fl»lJl S-2000-0045352J: 

±r Bl-ojE ^ ^ C-Ho]Ei tt^ El-o] ^^^i^l ell^S. ^Bl^Al7lJl, S 
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Sel^xl^ h>£^1 pfl2.e1 7flAl^r>j7 5^. 

<23> nflssl iHl & <8r£\ wlSeJ-^KBL, /BL)4, * ^ «lm^(BL, /BLH1 

€^^H(10)2f, #7] yl^^^l ^^°fl^(10)^ ^ 

^(LIO, /LIO) <4°H O^S^ ^^^lflAlS(CSL)^ ^*fl ^ ti]E^O]^- ^h«^>71 

^ z|^i3]7l(12)£h *V ^ 5.^3 SJ (LIO, /LI0)*>°H ^ = ^ 

<?1 =Bl*H ?1 'fflS.CWPRCBW 2)n #3 S.^#^e}-<?](LI0, /LIO)^: *H5.s} ^ <H 

3.^1 <a#^&Kl (LIO, /LI0)a}°H $ ^ S.^^#^^(LI0, /LIO)^ 

(LIO, /LI0)ofl ^3 JLS <£^.Q ^ ^ <y#^<?l(GI0, /GIO)^, 3H3« ^ 

^ti> 0 > ^#^5}-<y(GI0, /GI0H 3] °1 Bi 1- ^^Mr e^-ojE ^o)n\ 

(20)£f, #5.^ 5^ Sb}*1-*1^Jl(GI0PRBH1 #7] & <£#^ 

^(GIO, /GI0)* *H2-3 ifi <H3H ^#<>HVcc)i>-5. S^V^Kr M.^ 
«y ^1-^(18)^, ^-71 ^ °g#^^(GI0, /GI0) *>°H <$;i£H «j 

iEL^^lJUBLselHl ^^fl ^^*>7l ^tb ^3.^^71(22)^, #7l *V 

^■2] ^5L*§_ <y^^^o] (LI0) /LIO)^ dH^l- f^Rr #5.^ °d#^^°J €i 
°^(26)£}-, #7l H) 71 (22)2}- #7) #3.^ ^t^sKl $^I£(26) a>c»H ^ 

£H #3.^ HE^H^liUSGIOPRBH ^*fl «t ^ Hiofla ^ 
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1020020067405 ^ 2002/11/23 

^#^5K1(SGI0, /SGIO)* *fl5.E} ^ <H3H ■^^•^^-(Vcc)^-S € 

»1(20)7> , iSME c^ol^(20)^ ^t^jiL o]7>^ ell^Ei# ^ 

#sL^£ ^#^5^oi(GI0, /GI0)il3. ^Tfl^i}. ^ #3.^ ^^^^^CGIO, 
/GI0)-^-S ^^H^^r <3>£\ ^#^e1-tl(LI0, /LIOH ^3 51, o]v§ SL 2^ 

^ ^^^UUCSL)^ 5^-olE( WRITE )^.^o> ^^^1^7l(12)7> -8:51^ 

*Sr&{ SJ^sKKLIO, /LIO)^ cflo]E^7> til^^^l ^jl^^SdO)!- **fl wl S £}-<?] A 

<25> 0112.^1 ^oj] o] b] # 71^-*!: & ^ S.^ ^^e^'CLIO, /LI0)4 ?V ^2] 

<26> ^e}*}*l ^-3h§- il^, ti§a.^^^Is(BKsel)^lJl^ 5]*fl ^^.^^71(22)7]- .2. 

S^fl^l^Ei (50)2]- S ^1^(35, 54)7} ^^^cf. ^7] jqs.^.^ S^x] 

it] (52, 54)7} ^£r€ ufl U11S.E1 ^ <>| ^£<$(y C c)<L£- *} #3 <^#^ 

^(GIO, /GIOH ^*}*1 ^n}. 
< 27 > ^ 22I Tl^-Bi T2^1 ^^AlJr(CSL)^l3L<>fl 2)n ^ ^^^d^7l(12) 

7]- ^-Bfl^lAi ^71 *} ^-Sl o g#^e}<y(GI0, /GIO)^ ^el^l 3*fl ^1 

S.E) ^ ol^ol ^&<S(ycc)SL3, *} ^2] S.^ ^^bKICLIO, /LI0)£ 51 22} ^o] 
4.90nS-^^]r Se]*}*l ^cf. 
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<28> n^ji ^^^JUBKseO^iL^ ofl^ ^3.^1^71(22)71- SLZLQ #3H*1 

60)2}- M^^1^BK62, 64)7} ^^4- #71 5tl2.^.i ^ ^^^ E ^( 62) 

64)7f tffl ^12. e) <>|3H ^3)-^<y. (Vcc ) ^ ^ $\ + °»5. 

^^^el-oKSGIO, /SGIOH ^sl^l 
<29> olttfl s.^ ^#^5}^ isl^l^-(14)^ ^1 = ^^-4 ^*h8r *V*1 

?>ZL ^el^l 7lnflc( W p RCB ) 7 |. E^fl^^El (30)^ 321 S^.^ E^^l^ 

Ei(32, 34)^ TllolH^. oi 7 >^ nfl u\)s_^ >f o^ol -§-^;*l<y. ( v cc ) HE^l 

<30> ZL^i ^ t}-§- ^>ol^^A-l ejc^^^7l- <y^£l^ ^c^^ ^ ^cf. SlJE.-^^}- 

H^, *\]3.z) €S-^Bl 3 = £ tfl^lBi7l- ^ tilE2}^(BL, /BLH1 ^Tll 51 Jl, 
^■7] ^ wlSej-<y(BL ) /BL)oll ^HH^tt wl^eKl ^i^S(lO)^ 
cf. olyfl ^ 24 ^ ^a^aiJl(csl)^ sl^(READ)^^o> ^^^1^71(12) 
7} ^ wlSBl-^KBL, /BLH ^3HEi7> & ^ ^ ^t^i^KKLIO, 

/LI0)J1S ^i^^cf. °lnfl ^ ^^(16)^ <a£li S^^^eK36, 38, 40, 42)7} 

^^rSlJl oflS^i E^xliEl(44, 46)^1 §>M-7> #3 ^#^2}^ 

(LI0, /LI0H1 ^fi^H^} #*1 % ^ ^t^^KKGIO, /GIOH 

<3i> zLei^ ^^^JLCBKseD^lJLoll 51^11 «fl^ ^3*1^71(22)7} ^ #3HH tlr 
#5.^ °J#^sl-^l(GI0, /GI0H1 ^ 31 o]e^ og^^o} ^^1^0^^(26)011 
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<32> #7l^ ^ #2fl^ Til^^^l- ^ cflolB) <8#^ ^H^l^r € <H3)°1 

#<y-(Vcc)-2-3. £^Mf ^r>7fl £H 2 2<4 WRITE-READ eHH ^7>*>fe 

<33> 4^ wv^o] ^a^s aV£*|] DflS.^ <g#S* ^ 

oU^HH WRITE-READ EHJ-i- #^ ^ ^ «K£*I1 ^2.5^^1^ 3He1 <^#^ 

<34> - JS. 4a s-^o. 711*^.3-^ tV^ *y^] cflolB <g#^ 

<35> ^.71 ^*>7l W <4 = ^, Hl^si S€ SJ^sKl # 

*K£*ll H5]*M wj-^^;, 

<36> ^-y) < y#^e1- , ?l "11 2. € <H3H *}S*I<y-(Vcc/2)5flt§3. 
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<37> #7l *r*\^r ^*>7l ^tb ^3 ^llt^at £tt ti Jr£^l ^flS-B^l^, "US- 

el ^ofl <^^^ *V %s>\ wlE.ej.oi ^.4 ; ^ ^e^ojs.^ til^-e^ol a^ows 

#^^*°fl ^3 tb ^ °g#^^°Jl-3l-, t1\o)^ oj^«lo> *v 

el*>*l ^IJUGIOPRBHl #7l ^ ^ #S« "llssl € ^°*KVcc) 

<38> #71 ^*>7l ^ Tllf^f g±r ^5^1 "llS-ilRl-*l , 

<£^& ^ ^ wlmeKll-*}-, A cM #3 wlJ=el-ol^oil <^^^ ^- ^ 
21-^11-4, #7l tb ^ S-^^^^sl-tll-^ ^T^!^ <g^€ tb ^ #3.^ °J#^Sl- 
<y#^el-o] s^^l ai^(GI0PRB)<H1 ^ #71 *b ^ 
"flSBl € ^(Vcc)^ ^S^^CVcc^)^ Ssl^l^ < a#^2l- < ?l 

<39> #71 SSl^l-f-^ tb ^ °J#^Bl-<?ll-# 2151 *>*m Al #71 tb ^ 3- 

?4 ^t^^l-^ #7l i>ll2.sl it ^eflol ^3)-^i<a-(Vcc)^ ^b5L ^<y-(Vcc/2)^.S. 5L5l 
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^ 3-8-] 

<40> o]§> -g- ^o\] ^ *}-bJ-2]*V ^a] 6j|* ^tb #2:*H A oMl*l 

^tb^. aeji -g- ^ o. ^^^-ofl oio^, 71^ ^ tfl^ 

ig* A^^cf. 

<4i> ^oflA^ ^^(Hierarchical )♦ £xr oflo]3 ^# 

HHEl ^#^^1^ tb «lH&|-oi(BL ( /BL)°fl tb ^#^^^1 

(LIO./LIOH <£^s\5l, tb ^^bKKLIO./LIO)^ tb ^ °J#^et- 

9l(GlO, /GIOH ^S* M-Ef^cf. 

<42> £ 3 o. ^. ig-^^ <^ ^ofl 4f ^ 3jo-|Ei 

<43> nfls.^ ^ofl o^^^ «]- ^g-o) til^e^oiCBL, /BL)4, tb #3 ^lS^^CBL, /BLH1 
w]S5}<a ^I^^S(IOO)^, -#7] «1 SB}o] ^i^SdOO)^ tb ^ <^#^ 
2}<?](LIO ( /LI0) AVojofl 5§^bMa1Jl(CSLH *fl# ^*}7] 

^tb ^^^1^71(102)^, ^-71 ^ ^ 5L^#^2Kl(LI0, /LI0M}°H1 $|2= 
e}<y Sel^l ^^=(WPRECB)1- tb ^ ^(LIO, /LIO)^: ^lS-S} € 

€°J-(Vcc)^ ^-SCHalf)^-^. SBl^l^fe S.?d SHl^l-^-(104) 
^, A oM tb S.€ < a#^&t- < a(LI0 ( /LI0)A>olofl o^s)^ ^o] ^^. 0 fl 

5. ^-S-^lJlofl tb ^2] ^.^^^^^(LIO, /LI0)2] HM^-I- ^1 ^SRr 3.^ 

^#^5^-0] ^li<^S(106)^, #7] tb ^ 5.^^^91(110, /LI0H 4^-5.3. 91 
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£3 tb ^ ^^^(GIO, /GIO)^, dH^l- S3 3^°} ^ 

^&l-^(Gio ( /GioH HHe]* ^^-^ ^o]e ^.^oi^dio)^, ^s.^ 5. 

-tlJKGIOPRBHl ^«fl #7l ^ #3.^ ^l^eHKGIO, /GIO)* *11J2.3 ifi 
^(Vcc)^ ^>S^i^-(Vcc/2)^-S. ^e^loHr ^-S.^ < y#^2} < ?] =^^1^(108)^, 
^ ^ ^#^°J(GI0, /GIO) ^oloU o^t^ ^^^^IJKBLseD^l ^ 

(GIO, /GI0)^>°H1 <&%5\°) & (LI0, /LIO)^ tflo]Bl^. ^ 

^HKr #3.^ ^t^^ 41^^(116)2}-, >S-7l nSa-a^7i(ii2)Sf #7l ^3.^ 
^e}-<y fc°^(ll6) A >°H "S^^H ^l^^S. ■g-s.'g <£ ; k'%^9l ^x\x]#3l 
(SGI0PRBH1 ^*fl #2} ^ oflH #3.11 ^^^(SGIO, /SGIO)^- € <H^1 

6 1 ^^(Vcc)^ &<&(Vcc/2)°.3, He^l^Hr SJ^eHl S. 

el ^1^.(24)3. 9X^r. 

<44> £ 5^ ^A] oflofl 4^ ^JEL^ alE^.o]4 #5.^ ol^e^ojo} 

<45> s. 6 ^ £ ^1 £ 3^ wjEei-oi ^l^ofls( 10 o)0) M" 

<46> tilMe^°J(BL)4 Hl^^KK/BL) >M-°H 27^ <yiS£.i M^l^E] (Ml, M2)7> 3} 4* 
s\o] ojj7 ( t3lSel-<a(BL)4 wlSeKK/BL) a}o)o\] 2 7fl2| ^S.£.^i S 31*1^(113, M4)7> 
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<47> ^ 7 £- pfl2.5l >i o]z]]o) HL^ nflS-e) >t ^eflo] ^^^-o. 

3. = i£|*>*l*H «lmeKl ^ognoj v)^x}7} X\ t 2^ Wr^-^r M-eJ-^ 

<48> £ 3 ifl^l E 7-g; #2:3H # *W3tb ^ ^.3"§r 
-£^tb4. 

<49> ^ s}-o] E^-g- ^^fr>^, S|-olM 6]oflol^- ^131(WE)7> ^17>£]^ = eH 

Hl(110)7> ^5)^, E.Bj-°l«UH0)fe- $\°^ ^7>^ HH^* *b ^3" 

^ ^^^(GIO, /GI0)°-3. tt^-. tb ^ ^S.^ «a #^ 2}£> (GIO, 

/GI0)J15. -g^^M^fe ^ ^ s£ <g#3 Ef«l (L 10, /LIOHl ^slul, °H £ 45+ 
*i^*i^JL(CSL)^ B^l^CWRITE)^?!^ ^-5d^M(102)7> ^S\o] & 

*$r£\ «a#^etel(LI0, /LIO)^ ^o]e17> ti]Eel-oi ^ < S = (100)# -M «lseKl 

<so> pflsLEl >iofl c^ojElS 71^- tt ^ tb 3.^ ^#^e}«y(LI0, /LI0)4 tb ^ 
^■S.^ <a#3sK!(GI0, /GIO)* 7l^^ jflfi Sel^l ^o) ^.4. 

<5i> =&)*>^1 J±^, ^^^^^(BKseD^l^l ^sfl ^fl^ y S3.^i^7l(ll2)7> 

^-EfloflAi ^s^e^-oi se}*}*! <yofloi^-Ai^(Gi0PRB)^1^7> *}7}3q^ <ffl 

S..2.i M^l^Bj (140)5+ ^S-^-^ M 31*1^1=1 (142, 144)7} H^tf. #7l <£5L£.^ 
H ^1^(142, 144)7> n(|S.Bl € <H -^^(Vcc)^ ^^(Vcc/2) 

^.S. ^ SJ^eKKGIO, /GI0)<>1 =Bl*V*l ^4. 
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<52> £ 4^ Tl^-B-1 T2^H ^#2) S-f ^-Bfl^ ^^^d^^ls(CSL)^l^^l S]«fl *fl^ ^ 

^^^7l(12)7> ^.H^cf. °H S.^. ^^^(LIO, /LIO)^r #7l #3 # 

sL^ ^t^eKKGIO, /GI0)2] iel^H B]n u\]E.€\ ifi <H3H ^^■a-(Vcc)^ 
^(Vcc).^. £ 4$]- 0.86nS-^<y: H^^l ^cf. 

<53> nelJl ^^^(BKseO^l^l ^«fl ^ ",§£1^71(22)71- _2.5L^ ^ V 3HH 

#3.^51-^ ^el^l J: (SGI0PRB)^1JL7} ^17>51^ ^2.-2.^ S^H^l 

^-1(146)2}- <?31S.-2-^i S ^^1^E-1(148, 150)71- H^i^-. <#7) <&S.Sl£i 
(148, 150)7} ffl ^lS-el <H3H ^^U-(Vcc)^ *> = ^«a-(Vcc/2)o.S f} ^ 

^#^HK1(SGI0, /SGIOH ^t}. 

<54> olnfl o^e^ol s^^l«-(140)^ ^^^214 Bl-olJE ^*}A|ofl ^-^^ 

Hsl^l 7loflH.(WPRCB)7> <&5L2.^ E^liEl (120)21- ^12.^.^ E^fl^l 
^(122, 124)3 TlMS^ oi7^ nfl ^3.$ ^ <H ^^(Vcc)^ *}*£#<£ 
(Vcc/2)o_S He)*}*] *}4. 

<55> ZL^i ^ t}£- *>o]#6||Al Sl^.^^ol7> ^^S)^ El is}7\] £t} . ^JE.^*} 

# J±ig, riflSLBl -fiS^M e|2=^ cflo]Bl7> ^ tilE^.ol(BL, /BL)*H1 ^ Si Tfl 3^, 
>a-7l t!r #3 wlM^(BL, /BLH1 ^^He^ til:§L5}<?i 4jUt<8 = (10W 3*fl ^€ 
cf. clufl £ 42} ^^i^JUCSU^ 5l^(READ)^?i*^ *1^€ ^^71(102) 

A & «lMel-ol(BL, /BLH ^3HEl7} tb -#3 3.3 (LIO, 

/LI0)-£-3 °H 3.^ 4jU*s<g = (106)fe- ^1-2-^.^ 2= ^xl^Ei(l26, 128, 130, 

132)7} ^i^SlZL oflfiii H 3^1^ (134, 136)f^l *}^7} H^rSH ^ s.^ <g 
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#3sKl(LI0, /LI0)<H1 ^}o]b\7\ ^s|<H 3t ^ ^t^^CGIO, 

/GIOH ^7\) ^4. 

<56> HSi^^JlCBKseO^lJH ^*fl *fl^ y Sa.^^7l(22)7> #i=j|6(H % 

^ SJt^eKlCGIO, /GI0)«fl ^€ t-llojElTr <a#^2Kl 3li^S(26H 

Sl«fl f^sH ^ ^t^^dO, /I0)-i- «-*fl HMeJ f^w^s 

<57> E5fe^W °H1 4€r «1e^J4 <£#^ ^ 

<58> #sfl^ FULL VccS. #5L^ ^#^^34 S.^ o^a^oi-g. ^ _o 

^S(Hurt)7l- ^S>*1 51 5^ ^o] wIjh^oio} s.o.efl^^ *lI=(Hurt)7> 

49^-. <>H W Vcc/25. ^t^e}^ < y#^2l- < ?l* 

sel^l *}$t^ ^ ^ = e|-<y^i^^lJ:7l- <?]7}-sH nfla.^ dHE^]- 

A]^>o^ |Aofl£( 100 )o]l^ Ajl^ol ol=-d>]^ i £ 52] A, 

^c] «1 s.-^ eflt^^ 5-^*!: *U=(Hurt)7> ^-^^Jl 
<59> £ 6^1 tilHe}<?l |i<>«£( 100HH 27fl^ 2)2.o.i M ^fl^l^EKMl, M2)^ ^ 40mV 

. 3 ^^(Vth)^ ^l^^^(Mismatch)7l- ^^fl^cf. 0^*1 nfl*j 7 } ^fl^Kr 

oflAi 5S^Bl]A]Jr( CSL ) 7 }. ^^efltS. ^$\°] ^^7} (102)71- ^1^^^ 

12}°J ^1^^S(100)7> lOOmV^l tf^slfe ^l^r^l t2 1H3°1 °}^r i^^t}. 

tl£r ^ = 2}<?1 ^i^^ls7> ^lefl^ ^17>^ -f til^Efoi Aji i ofls( 100 ) 7 ]. ^*|- 
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i§}^ Al^<^#^4l3L(CSL)7} sHJlllS ^^^i^7l(102)7> a] 

<60> o}7H Vcc^ltS. Sel^l^ ^-f t l°l 3nSolfrH^1^ ^^^.0] c-flolE^7> 

*l7fl ^1}. ZLB^Jl Vcc/2efltS. Hfil^l^ ^-t- 7^ 172^f ^-o") u] e e}-°l(BL)4 
«lMeKK/BLH ^ Vcc/2eflt5. S&l^lSKr ^-f £ 7^ 

1703|- Qo] & ^ ^^91^ ifl^^ cl^nfl*! (Mismatch) ^<=>] 30^} 

Tfl ^4. n}e|-A] Vcc^l'tS. ^Lel^l^ ^-f tRCD(RAS to CAS Delay) ^ 
tREFCRefresh time) 7fl^ ^ 

^ <?]-§- ^lS-e) >g o^o] ^^o^q ^.a ^<a-(Vcc/2)^S. ^s^^l^Jl, 0 J# 

^t^^^f S.^ O. tRC[) u] tR£F J^,g- 7 flA^ ^ 0}i=- O] 

5^. 
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i] 

°J#^°J o^sjfe Tflf^S* tiJri^l ^lS-el #*13 se]*>*l « 0 > 

#71 <9#^eKi ^2-^1 -a ^oj-si ^=^^-(vcc/2)^iHas 

H^^l^Jl, #71 #3.^ *a#^^ ^"IrS. SH^^lSl^ #7] ^IS.51 >t ^eflo] ^ 

2] 

iHl tb ^ alSsKl-M-, # 7 ] tb#^ ujE^oil:^ #3 3. 

ej.o]e t=BH«lsh ^3^ <S#^eKl Sel^l ^Jl(GI0PRBH1 2)^ #71 *b ^sl # 
3H <a#^eK!-I-a- ^1^^ <fl ^SKVcc)^ s}i**I<y-(Vcc/2)il3 S^l^Hr #3^ 

^#^5+^ =21 T^l*^, #71 ^ ^t^^l^l #7l #3** 
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3] 

#7l ^ #31i ^#^^^1- ^-id^JUBLselH ^*fl 

#7l *V ^5] #311 o g#^5^o]#^ tiHEil- ffs}^ #3^ oj^^^o] 

#7l »83.#*»7}2\- <#7] #3^1 ^#^e}^l &^<$5. A>o]6)l € 

#3^ «g#3«Kl ^el^Ai^(SGIOPRB)^ ^*fl & ^2] ^ #3H <g 
t^e^lM 1 «H2.e1 € efl °1 •^^-^•a-CVcc)^ *>5. ^^-(Vcc/2) 2.3. H3*>*l*Hr 4 
#3.^ °J#^B}ol ^AS €rRr 31 # ^ 

4] 

#71 ^ ^ #s^Bl-<y * "S^ 0 ! #3«I °JM^°J ssl^l 

#71 t!r ^ #^5}<y 1- A>o]oll Z\^3_ <£^S\°] #7j #3^ ^t^^ 
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°1 ^^U-(Vcc)^ = ^(Vcc/2)^- *fl^Kr 27fl^ <&5.$_^ E^fl^^EiS. 
# ^ <5>^r Til^ ^* ^ «hE*ll ^12-^^1. 

5] 

^11-^- ^(Vcc)^ *}E.#<S(Vcc/2)SL3- ^*\7]f>\±± #jjH§ ^#^<?] 5. 

6] 
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€ ^t^^** ^"71 nflS-e] € -g^#°*HVcc)^ #°*KVcc/2)Jl5. Se| 

7] 

#71 #S.^5^o] 1- A}.o) oil #71 ^-S^ ^ 

^(Vcc)^ ^^(Vcc/2)* *ll^Rr 27flsl E^fl^^Ei^ ^ 
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[5L 4] 



CSL 



LIO 



WRITE 




READ 




Tl+T2=Tcyc=2.58ns 



[5L 5] 




Full Vcc pre-charge 
Half VccA pre-charge 
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